Long-term reconstitution of mice after ex vivo expansion of bone marrow cells: differential activity of cultured bone marrow and enriched stem cell populations.
In this report, we evaluated the short-term expansion of murine bone marrow mononuclear cells (BMMNC) and enriched stem cell populations to determine the capacity of these cells for long-term rescue and engraftment to lethally irradiated recipients. In our study, nonadherent bone marrow mononuclear cell (NBM-MNC) and Thy1+Lin- stem cells populations were cultured with interleukin-3 (IL-3) or IL-3 plus stem cell factor (SCF) for periods up to 6 days. By day 6 of culture, the mononuclear cells (MNC) decreased to 6% of input cell number, whereas Thy1+Lin- cells increased by 2310%. Doses of 95,000; 100,000; 50,000; and 250,000 NBM-MNCs at 0, 1, 2, and 6 days of culture, respectively, rescued 50% of lethally irradiated mice. When 250,000 MNCs were cultured for 0, 1, 2, and 6 days, 71, 61, 100, and 50% of the animals survived lethal irradiation for greater than 24 weeks. In contrast, doses of 8,000 and 21,000 Thy1+Lin- cells cultured 0 and 1 day, respectively, yielded 50% survival rates. These same cells cultured for 6 days failed to rescue recipients even at high doses. Twenty thousand Thy1+Lin- cells cultured for 0, 1, 2, and 6 days, even in the presence of SCF, produced decreasing survival rates of 86, 43, 26, and 0%, respectively. The proliferative responses of these different populations in combination with their long-term rescue abilities indicated that the absolute number of long-term rescue units (LD50, 24 weeks) in the cultured Thy1+Lin- population decreased faster than in similarly cultured NBM-MNCs. Studies evaluating donor cell engraftment demonstrated that animals rescued with cultured Thy1+Lin- and NBM-MNCs maintained high levels of donor reconstitution [7]. The percent donor T cell engraftment did not significantly change between 2 and 17 months post-bone marrow transplantation (post-BMT). Therefore, those animals who received sufficient cells to survive lethal irradiation generally established and maintained high levels of donor engraftment. The data suggest a role for accessory cells and/or factors in the preservation of stem cell activity.